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ABSTRACT 



A non-radioactive composition for intracorporeal label- 
ing of red blood cells with radioactive technetium, 
which comprises as the essential components (a) at least 
one of pyridoxal and its salts, (b) at least one stannous 
salt and (c) at least one a-amino acid of which the ad* 
ministeration through a vein in a living body can assure 
an efficient intracorporeal labeling of red blood cells in 
the living body with radioactive technetium which is 
subsequently administered through the vein. 

4 Claims, No Drawings 
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COMPOSITION FOR LABELING OF RED BLOOD SUMMARY OF THE INVENTION 

CELLS WITH RADIOACTIVE TECHNETIUM The main object of the present invention is to provide 

a novel composition for attaining efficient intracorpor- 

BACKGROUND OF THE INVENTION 5 eal W'Tc-labeling of red blood cells with a high stabil- 

The present invention relates to a nonradioactive hy ™ d ™ ™ tcri ?j toxicity. Another object of this in- 

composition useful for labeling red blood cells with vention «s to provide a pro^ 

radioactive technetium, and i£ preparation and use. of such a compositron. A further object of the in vention 

More particularly;^ relates to a nonradioactive com- m ? t0 V^JJ?^ 0 ? 

position being useful for the efficient attainment of in- 10 blood m h ™* such a com - 

tracorporeal labeling of red blood cells in living bodies ^ for labcling of thc t invcntion 

with radioactive technetium, and having a high stabil- prises pyridoxaJ or its salt a stannous salt and an 

ity, and no material toxicity and its preparation and use. a .amino acid as the essential components. 

Radioactive substances which arc not taken into any 13 As the salts of pyridoxaJ, there may be used salts with 

organ when administered into blood vessels and which inorganic acids such as monobasic inorganic acids (eg. 

remain m the blood circulation system are useful for hydrochloric acid, nitric acid) and poly basic inorganic 

obtaining medically valuable information, for instance, acids (e.g. sulfuric acid, phosphoric acid) and with or- 

for extracorporeal observation of blood pool in the ganic acids such as acetic acid and oxalic acid. The 

heart and of cerebral and peripheral blood vessels and 20 stannous salts include the salts of divalent tin ion 

for determination of the volume of the whole blood (Sn++), examples of which are stannous halides (eg. 

circulation system. For development of such radioac- stannous chloride, stannous fluoride), stannous sulfate, 

tive substances, a variety of investigations have been stannous nitrate, stannous acetate, stannous citrate, stan- 

made in the field of nuclear medicine. ,31 I-Labeled nous tartrate, etc The a-amino acid may be a natural or 

human serum albumin ( U1 I-HSA) is now widely used 23 synthetic D-, L- or DL- amino add having an amino 

for such purposes, but this labeled agent is not satisfac- group at the a-position to a carboxyl group. For admin- 

tory because 131 I has a long half life (i.e. about 8 days) istration to human bodies, a natural L-amino acid is 

and emits a 0-ray which gives a high radiation exposure desirable. In addition to the said essential components, 

to patients. In addition, its y-ray energy spectrum is not there may be incorporated as a stabilizing agent, a com- 

suitable for widely employed y-cameras for low energy. 30 pound having an oxidation-preventing activity such as 

Since technetium-99m ("Tc) emits only a y-ray of ascorbic acid. An tsotonization agent such as sodium 

about 140 KeV (not accompanied with y-ray) and has a chloride and a preservative such as benzyl alcohol may 

short half life (i.e. about 6 hours), h is quite suitable as a also be added without any disadvantage. The order of 

radioactive nuclide for diagnostic agents to be ad minis- incorporation of the essential and optional components 

tered to human bodies, and its utilization in the field of 35 00 influcncc u P° n Production of the composition of 

nuclear medicine has been rapidly increased in recent lhc invcntkm * {ho%c components may be admixed in 

ycarj. an optional order. The pH value of the produced com- 

Attests have been made to hhzl iU b!co< circufe- P c ' Jtion b not P^'^-'V K-***. c:^on*l pH 

vor. v-- c ^ w :.h *)~Tc H p?, c r U:;.— / ■> t }- c v-Joebdnf iii^Mefcri 1 .; i • :v;m o.' i v r-f tht com- 

procJoiicn cf^-Tc-HSA *a* *'Tc.-red Hoc; by 40 "' nion - b , u i " -P^/ : - - ^ ^ ^ 

the extracorporeal labeling method have been pro- ? ™ gC ° f * l ° 9 * b > o( "X*™ 

posed. However. »<*Tc-HSA is inferior in labeling hydroxnle or hydrochlonc aod 

efficiency and stability in living bodies. "-Tc-red blood T 1 * "t*" ™ of P*?* 0 ? 1 °/ IU ^ !" d , ihc °' 

cells by the extracorporeal labeling method are also not M T™™? TV*- — '° 3 

satisfactory because of the complexity of a series of 45 r^tictilarJ ydesirable molar ratio ts 1.0 Th^tannout 

^^ti^. r~ u^L: * t **** may be used in a sufficient amount to reduce the 

h frv^H <T^r*finrw^ h !rw^ ^^^i ^^aa\ * ^ ^IV™ r^hnetate administered into a blood vessel. 

^^%2r°! ,UnnOUf ^ the stability of the exposition of the invention 

T 'J? r ° ^* ™* toxicity of the stannouTsalt are taken into con- 

isolation and punfic^Uon, and admmmrauon. In add- „ ^ lioivlhc ^unnous salt may be used in an amount 

ion , there is a high r^ibihty of b^ctenal contamma. of 0QQl to 0 Q1 ^ , ^ of or hg u]t> 

tion during the operations. Thus, the use of these label- eo^t^ of pyri aoxaJ or iu salt may not be 

ing agents is not yet widely accepted. les* than 0.5 mmol/liter insofar as h h sufficiently diw 

On thc other hznd. ir.:rs corporeal laM't^ of red % - lv& * to f ; vc g c? „ r . (c r ^ rvv , , K ,-, ^ 

b: °.^ CciIi " Tc L : ■ 2 --' ::; ^ cJ l y 35 lY^UT^tl ir, cc-ii t . V<\:'.^m of tin: i;annou% 

lenng into a blood veswl an injectable liquid compoii- wlJi to be added and the nubility of the competition of 

non containing j stannous compound in the form of ihc invention, a concentration of 80 to 100 mmol/liter H 

phosphate cheUite and then idmintstcring a pertcchne- preferable. Although the composition of thc invention 

tate (^TcC^-Jso as to lae! r ?d blood cells with "^c n usually administered into blood vessels of living bod- 

specifically. This procedure of labeling has been attract- 60 iet and therefore should be ultimately prepared in the 

ing much interest because of it* simplicity and high form of aqueous solution. H may be formulated in a 

labeling efficiency, the high stability after labeling, etc. powdery form at the intermediary stage for the conve- 

As the stannous phosphate chelate to be used in this nience of storage. For instance, the composition of the 

procedure, there have been suggested stannous pyro- invention once prepared in an aqueous solution may be 

phosphate (Sn-PPi), stannous ethane- 1 -hydrosy- 1,1- 65 subjected to I yophi fixation, and the lyophili/ed product 

diphosphonate (Sn-EHDP). stannous methylcnediphow may be diluted with water to make an aqueous solution 

phonate (Sn-MDP), etc. Among them. Sn-PPi is em- upon use. Alternatively, for inuaj>ce. an aqueous solu* 

ployed most frequently. tion comprising pyridoval or its salt and a stannous sail 
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or a lyopbilized product therefrom and an aqueous sterile conditions in a nitrogen atmosphere to make a 
solution comprising an a-amino acid or a lyophilized solution (hereinafter referred to as "solution B"). The 
product therefrom may be separately produced and solutions A and B were mixed together in a nitrogen 
stored as a kit Upon use. these are combined together, atmosphere to obtain the objective composition for 
if necessary, with an additional amount of an aqueous 3 labeling. Sn-P.IIe.A.. which was filled in portions (each 
medium to make the composition of the invention in the 2.0 ml) into vials having a rubber cap through a filter of 
form of an aqueous solution. o.22 fim in pore sire in a nitrogen atmosphere. The thus 

For intracorporcal labeling of red blood cells in liv- obtained Sn-P.IIe.A. is a clear yellow solution having a 
ing bodies with radioactive technetium, the composi- p H value of 8 to 9. 
tkm of the invention in an aqueous solution form is 10 

usually first administered to a blood vessel such as a EXAMPLE 2 

vein and then an aqueous solution comprising "Tc in Preparation of compositions for labeling containing 

the form of pertechneute is administered to the blood a -amino acids other than L-isoIeucine: 

vessel. The amount of the composition of the invention In , hc manner M in Example 1 but using L-leu- 

,obe adminUtered may be such that the stannous salt 15 cinCf L. valinei L . ph enylalanine. Lalanine. L-glycine. 

therein cm sufficiently reduce »«Tc in the form of Md monosodium L-glutamate in place of L-isoleucine 

pertechneute to be subsequently administered. When. in the ^ moUr momi ( ,„ mm ^ I) compositions for 

for instance, the administration is carried out intrave- , abeli (i e Sn-P.Leu.A.. Sn-P.Val.A.. sVp.Phe.A.. 

nously the composition of the invent.on may be em- Sn . P . Ala . A ., Sn-P.Gly.A. and Sn-P.Glu.A.) were pre- 

In^jr^^r 5 !^" C ^ t T ,n t? L° ,0 2 M8 ? 20 P ared - ^ compositions were each a clear yellow 

?^X>7f£i s&SSSn of VS? solution having a pH value or 8 to 9. 
to a 2.0 to 4.0 ml injection of 2.95 mM/litcr stannous ion 

solution to a 70 kg man. In such case, the concentration EXAMPLE 3 

of Ww Tc in the aqueous solution is normally from about . , : f _ ... r r . . 

O.lto50mainabout0.5to5.0mlatthetimeofadmin- 25 . ^yophi tea ion of ^compositions for labeling obtained 

istration. Needless to say, the doses of the composition in ~ f T i ^ r= 

oftheinventionandofthe^caqueoussolutiuu may ^J^l ? U ^?T^ m . E 1 T Pe 1 
be varied with the concentrations of the active ingredi- char « cd ! " POJtjoiis («h 2.0 ml) into vials for lyoph.Ii- 
ems, the bodyweights of the patients, etc. Although no f*' 0 " subjected to Iyophihzation by the aid of a 
special limitation is present in the time difference be- 30 Iwhiteer. After the lyophilization, the pressure was 
tween the administrations of the composition of the c ! cvated t0 atmospheric pressure by the introduction of 
invention and of the *Tc aqueous solution, a period of n,tr <>S cn . ^ th * viab were sealed with a rubber cap in 
about 10 to 60 minutes, preferably about 15 to 30 min- a n,tro S cn atmosphere. 

utes, may be put between them. T ^ lc compositions for labeling obtained in Example 2 

The composition of the invention is quite suitable for 35 werc also treated in the same manner as above for ly- 
intracorporeal "Tc-labeling of red blood cells because optimization, 
of the following advantageous characteristics: EXAMPLE 4 

( 1 ) The composition is stable for a long period of time 

a: :er the production; ' Production of a Icit for preparation of a composition 

(2) Labeling of red blood cells with "Tc can be 40 for labeling (Sn-P.IIe.A.) on use: 

attained in a high yield by a simple operation compris- The solution A obtained in Example 1 was charged in 
ing administration of the composition into a blood ves- portions (each 1.0 ml) into vials for lyophilization 
sel and subsequent administration of an aqueous solution through a filter of 0.22 pirn in pore size in a nitrogen 
of «*Tc in the form of pertechnetate into the blood atmosphere and subjected to lyophilization by the aid of 
vessel; 45 a lyophilizer. After the lyophilization, the pressure was 

(3) The obtained ""Tc-labeled red blood cells are elevated to atmospheric pressure by the introduction of 
sufficiently stable in living bodies; and nitrogen, and the vials were sealed with a rubber cap in 

(4) The toxicity is extremely low. a nitrogen atmosphere to obtain a preparation (hereinaf- 
The present invention will be ex;jlatnt,i b further ler referred to as "Sn-P.A.")* Separately, the solution B 

detail by way of the following examples. 50 obtained in Example 1 was diluted two fold with sterile, 

pyrogen-free and oxygen-free water (100 ml) with suffi- 
EXAMPLE 1 c j ent stirring, Tn e diluent was filled in portions (each 

Preparation of a composition for labeling containing 2.5 ml) into ampoules through a filter of 0.22 fim in pore 
L-isoleucine as the a-amino acid and ascorbic acid as size in a nitrogen atmosphere and melt-sealed in a nitro- 
the stabilizing agent (this composition beine hereinafter 55 pen atmosphere to obtain another preparation (hereinaf- 
pif-Tred to :s "Sn- P. lie. A.*'): uv referred to 0 - u (2.0 it*.!) ^ ac'Jed to 

Nitrogen gas, sterilized by passing through a filter of Sn-P.A. to obtain Sn-P.IIe.A. 
0.22 fim in pore size, was introduced into pyrogen-free FXAMPI F 5 

sterile water to eliminate dissolved oxygen therefrom. tAAMrtb 3 

Into the thus treated water (100 ml), pyridoxal hydro- 60 Production of kits for preparation of compositions for 
chloride (3665 mg, 18 mmol), anhydrous stannous chlo- labeling on use: 

ride (37.9 mg, 0.2 mmol) and L-<+)-ascorbic acid as the In the production of the solution B described in Ex- 
stabilizer (70 mg, 0.4 mmol) were dissolved under sterile ample I, L-Ieucine, L-valine, L-phenylalanine, L-ala- 
conditions in a nitrogen atmosphere to make a solution nine, L-glycine and L-monosodium glutamate were 
(hereinafter referred to as "solution A"). Separately, 65 used in place of L-isoleucine in the same molar amount 
L-isoleucine (2361 mg, 18 mmol) and sodium hydroxide to obtain preparations Leu., Val., Phe., Ala., Gly. and 
(1440 mg, 36 mmol) were dissolved into the said sterile. Glu. On use, each of these preparations (2.0 ml) is added 
pyrogen-free and oxygen-free water (100 ml) under to Sn-P.A. obtained in Example 4 to obtain Sn- 
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P. Leu. A., Sn-P.Val.A. f Sn-P.Phc.A., Sn-P.Ala.A-, Sn- 
P.Gly.A. and Sn-P.Glu.A. 

EXAMPLE 6 

Intracorporeal "Tc-labeling of red blood cells with 3 
compositions for labeling: 

The composition for labeling of the invention was 
injected into the tail vein of female rats of Sprague- 
Dawley strain (body weight, 145-175 g). The dose of 
the composition for labeling was adjusted so that the 10 
amount of Sn(II) per 1 kg of body weight was 20 fxg (as 
mentioned below). After a designated time (30 minutes), 
a normal saline solution (0.2 ml) containing Wm Tc in the 
form of sodium pertechnetate (about 0.5 mCi) was in* 
jected into the opposite tail vein. One hour after the 15 
administration of "Tc, the rats were subjected to 
abdominal incision, and blood (5-7 ml) was collected 
from aorta with a heparinized syringe. A part of the 
collected blood (1.0 ml) was put into an ampoule for 
radioactivity determination with a pipet and counted on 2 q 
a gamma counter. By comparing the determined value 
thus obtained with that of a separately prepared stan- 
dard sample, the percentage of Wm Tc present in 1 ml of 
blood (after corrected with decay) to the whole in- 
jected dose was calculated. This value was indicated as 
% ID/ml Blood (ID = injected dose). For comparison 
of the data obtained in animals having different body 
weights, this value was then normalized to an average 
body weight of 160 g according to the following equa- 
tion: 



following equation, on the assumption that the whole 
amount of blood (ml) was 6.5% of the body weight (g): 



%ID in whole RBC 

- (%/ZVml Blood) X W x 



6.3 
100 



100 



~ [%/D/ml Blood (norm)] X 160 X 



6.3 
100 



100 



Using the experimental procedure described above, 
the following evaluations were performed on the com- 
positions of the invention: 

(1) The results of intracorporeal labeling of red blood 
cells with seven kinds of the compositions for labeling 
of the invention are shown in Table I. 

TABLE 1 

IntracorporeaJ ""He-labeling of red blood cells 



30 





with compositions for labeling: 








% 






% 






ID/ml 






ID/ml 


% ID in 


Composition 


Blood 






RBC 


whole 


for labeling 


(norm) 


%/RBC 


%/PUsma 


(norm) 


RBC 


SnP.Ile.A- 


9.58 


98.95 


1.05 


20.77 


98.52 


So-P.Val.A- 


9.05 


99.04 


0.96 


19.62 


93.05 


Sn-P.Leu.A. 


S.79 


98.98 


1.02 


19.09 


90.51 


Sn-P.Phe.A. 


8.75 


98.90 


1. 10 


18.98 


90.01 


Sn-P.AU.A. 


9.51 


98.99 


1.10 


20.64 


97.94 


Sn-P.G1y.A. 


9.51 


98.71 


1J9 


20.60 


97.71 


Sn-P.Glu.A. 


9M 


98.75 


1.25 


20.23 


96.00 


Sn-PPi* 


8.38 


98.70 


1.30 


18.17 


86.18 



w 

160 



% ID/m\ Blood (norm) = [% ID/ml Blood] X 

IK* body weight of rat (g) 



The remaining blood (3 to 5 ml) was centrifuged (800 
g, 20 min) to be separated into plasma and blood cells. 
After centrifuging, the hematocrit value (volume per- 
cent of blood cells in blood, % Hct) was obtained. A 
part of the separated plasma (1.0 ml) was placed into an 
ampoule for radioactivity determination with a pipet. 
The plasma (1.0 ml) and the above mentioned blood (1.0 
ml) were counted in the same geometrical position (the 
same count efficiency position) in the gamma counter, 
and from the determined values, the background values 
were subtracted to obtain net count values per 1 min., 
C(plasma) and C(blood). From these values, the per- 
centages of radioactivity distributed in the red blood 
cells and in the plasma (%/RBC and %/Plasma), re- 
spectively) were calculated according to the following 
equations: 



35 



40 



O Plasma) 



%/ria.vma ^ — 
K/RBC = 100 



C( blood) 
(%/Plavna) 



X 100 



Then, the percentage of radioactivity present in 1 ml 
of red blood cells to the whole dose of radioactivity 
[%/ml RBC (norm)] was calculated according to the 
following equation: 



Note Each mnnenl indicate* an average value for five ret*. 

For comparison, the results obtained in the already 
known Sn-PPi (*) used under the same conditions are 
also shown in Table 1. In this experiment, each of the 
compositions for labeling was administered in an 
amount of 20 jig as Sn(II) ion per 1 kg of body weight 
of rat, then 99m TcC>4~ was administered after 30 min- 
utes and the blood was collected 1 hour thereafter. With 
the amount of Sn(II) of 20 /xgAg, as mentioned below, 
the efficiency of labeling of red blood cells reached the 
maximum in each of the compositions for labeling. As 
understood from Table !, all of the compositions for 
45 labeling of the invention showed a labeling efficiency of 
90% or more in the %ID in whole RBC. 

From these results, it will be apparent to those skilled 
in the art that a series of the compositions for labeling of 
the invention exhibit an extremely excellent property in 
50 intracorporeal labeling of red blood cells with "Tc. 
(2) The relationship between the dose of Sn-P.Ile.A. 
as a typical representative of the composition for label- 
ing of the invention and the efficiency of intracorporeal 
labeling of red blood cells is shown in Table 2. 

5 ' TA B LE 2 

Intracorporeal "Tc-Ubcling red blood cells with 
Sn-PlleA.:- 



60 



Amount of 
Sn(U> 



% 
ID/ml 



% 
ID/ml 



% ID in 



%/£>/mt RBC (norm) = (%/ml Blood (norm)] X 



(%/RBQ 
(%/Hei) 



65 



Finally, the percentage of radioactivity present in the 
whole red blood cells 10 the whole dose of radioactivity 
(%ID in whole RBC) was calculated according 10 the 



(jigAg body 


Blood 






RBC 


whole 


weight) 


(norm) 


%/RBC 


% /Plasma 


(norm) 


RBC 


1 


1.12 


40.16 


59.04 


0.98 


4.64 


5 


6.26 


98.38 


1.62 


13.50 


64.03 


10 


9.52 


99.10 


0.90 


20.68 


98 08 


20 


9.58 


98.95 


1.05 


20.77 


98.52 


40 


8.56 


98.61 


1.39 


18.49 


87.71 



Sole: t^k'h numeral irvJicjir* »n a\er«gr v*tuc for five r»u 
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As apparent from this Table, administration of 10 to 
20 pg/lcg of Sn(II) in the form of Sn-P.Ile.A. attains a 
high yield of red blood cell labeling. Similar results 
were also obtained on the compositions for labeling 
other than Sn-PJIe.A. shown in Example 2. 

It was shown by these experiments that intracorpor- 
eal labeling of red blood cells with Wm Tc could be 
realized with extreme simplicity by the use of the com* 
position for labeling of the invention. 

EXAMPLE 7 

Stability of compositions for labeling: 

(1) Stability in a solution form: 

The Sn-P.IIe.A. produced as in Example 1 was stored 
at 4* to 8* C. for 50 to 100 days. By the use of the result- 
ing preparation, the intracorporeal labeling of red blood 
cells with "Tc was effected as in Example 6. The 
results are shown in Table 3. As apparent from this 
Table, Sn-P-Ile, A. in a solution form is extremely stable, 
not showing any sign of degradation during a period 
immediately after its production to the 100th day. 

It was also confirmed that many kinds of composi- 
tions for labeling of the invention including the other six 
compositions shown in Example 2 showed a similar 
stability in a solution form. 

TABLE 3 

Stability of Sn-P.llcA. in ■ solution form 



8 



10 



15 



20 



25 



After production 




50 days 


lOCT dayi 


% ID/ml Blood (norm) 


9.57 


9.52 


%/RBC 


98.26 


98.32 


%/PUUTU 


1.74 


1.68 


% ID/ml RBC (norm) 


20.21 


20.11 


% ID in whole RBC 


98.22 


98.16 



After production 



100 days 



200 days 



%" ID/ml Blood (norm) 

%/RBC 

%/PUsma 

% ID/ml RBC (norm) 

9 ID : - v.ho : - P'-C 



9.63 
98.42 
1.58 

20.24 

9 V }) 



9.52 
98.31 

1.69 
20.21 



Note: Avenge v* 



i for five ran 



P. He. A. in a lyophilized state is extremely stable, not 
showing any sign of degradation during the period 
immediately after its preparation to the 200th day. 

It was also confirmed that many kinds of composi- 
tions for labeling of the invention including the other six 
compositions shown in Example 3 showed a similar 
stability in a lyophilized state. 

(3) Stability of a kit for preparation of a composition 
for labeling: 

A kit for preparation of a composition for labeling 
comprising Sn-P.A. and He. which was produced as in 
Example 4 was stored at 4* to 8* C. for 100 or 200 days. 
Immediately before the use. He (2.0 ml) was added to 
Sn-P.A. to obtain Sn-P.Ile.A. ( by the use of which the 
intracorporeal labeling of red blood cells with "Tc 
was effected as in Example 6. The results are shown in 
Table 5. As apparent from this Table, the kit for prepa- 
ration of a composition for labeling comprising Sn-P.A. 
and He. is extremely stable, not showing any sign of 
degradation during the period from its production time 
to the 200th day. 

TABLE 5 

Stability of a tit for preparation of a composition 
for labeling comprising Sn-PA. and lie. (stored at 4 to 
8' 



30 





After production 




100 days 


200 days 


% ID/ml Blood (norm) 


9.55 


9.49 


%/KBC 


98.43 


98.66 


%/Plasma 


1.57 


1.34 


% ID/ml RBC (norm) 


20.41 


20.52 


% ID in whole RBC 


99.22 


99.24 



Note: Average vahm for Ave rati 

Experimental procedure: administration of Sn- 
P.Ile.A. in an amount of 20 jig as Snfll) per 1 kg of the 
body weight of a rat, further administration of 
Wm Tc04" after 30 minutes and collection of blood I 
hour thereafter. 

(2) Stability in a lyophilized state 

The lyophilized product of Sn-P.Ile.A. produced as 
in Example 3 was stored at 4* to 8* C. for 100 or 200 
days. Using the resultant product, the intracorporeal 
labeling of red blood cells with WflI Tc was effected as in 
Example 6. The results are shown in Table 4. 

TABLE 4 

Stability of Sn-PIle.A. in a lyophilized state 
(stored at 4 to 8' C)> 



35 



40 



45 



Experimental procedure: administration of Sn- 
P.IIe.A. in an amount of 20 jig as Sn(II) per 1 kg of the 
body weight of a rat, further administration of 
99m Tc04~ after 30 minutes and collection of blood 1 
hour thereafter. 

The lyophilized product was subjected to the experi- 
ment in the form of a solution which was prepared by 
adding distilled water for injection (2.0 ml) immediately 
before the use. As apparent from Table 4, the Sn- 



Note: Average values for five ran. 

Experimental procedure: administration of Sn- 
P.Ile.A. in an amount of 20 fig as Sn(II) per 1 kg of the 
body weight of a rat, further administration of 
"TcO*" after 30 minutes and collection of blood 1 
hour thereafter. 

It was also confirmed that many kinds of kits shown 
in Example 5 showed the same stability 

EXA?-(PLE 8 

Toxicity of compositions for labeling of the inven- 
tion: 

In the same manner as in Example 1 or 2 but using the 
materials other than water in amounts of 5 times, there 
were produced seven kinds of compositions for labeling 
50 having 5 fold concentrations in comparison with the 
concentrations of the compositions for labeling ob- 
tained in Example 1 or 2. Each of the resulting solutions 
was intravenously administered to groups consisting of 
10 Sprague Dawley strain male rats, of 10 S-D strain 
female rats, of 10 ICR strain male mice and of 10 ICR 
strain female mice at a dose of 0.5 ml per 100 g of body 
v-'cirht (corr.\F.por..-J:r:^ to sn a noun; of 1000 fold the 
Ct w- ;_:.. 0 >.) v. ct; t<j t :Gups 

consisting of 100 Hartley strain male guinea pigs, of 10 
Hartley strain female guinea pigs, of 10 male rabbits and 
of 10 female rabbits at a dose of 0.25 ml per 100 g of 
body weight (corresponding to an amount of about 500 
folds the designed dose to human beings (per unit body 
weight)). As a control, the same volume of a normal 
saline solution was intravenously administered to sepa- 
rate groups of the same kinds of animals as above. These 
animals were fed and observed for 10 days, and changes 
in the body weight were recorded every day. 
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As the result of thb toxicity test, no significant differ- 
ence in the appearance of the animals and the change of 
the body weight was recognized between the groups 
treated with the composition for labeling and the con- 
trol groups. After 10 days of feeding and observation, 
all the animals were subjected to dissection, and obser- 
vation of various organs was effected to examine histo- 
logical abnormalities, whereby no abnormality was seen 
in any of the animals. 

As shown from these results of the toxicity test, the 
composition for labeling of the invention produces no 
abnormality, even when administered to four kinds of 
animals (both male and female) in an amount of 500 to 
1000 folds the designed dose to human beings per unit 
body weight. Thus, its toxicity is proven to be ex- 
tremely low. 

It should be understood by those skilled in the art that 
the above mentioned Examples are intended only to 20 
illustrate and explain the invention in detail and not to 
limit the scope of the invention. 

What is claimed is: 
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1. A method for the tntracorporeal labeling of red 
blood cells in a living body with radioactive techne- 
tium, which comprises: 

administering into a blood vessel of the living body an 
aqueous solution of a non-radioactive composition 
comprising as the essential components (a) at least 
one of pyridoxal and its salts, (b) at least one stan- 
nous salt and (c) at least one a-amino acid and 

subsequently administering into a blood vessel of the 
living body an aqueous solution of radioactive 
technetium, whereby the red blood cells are specif- 
ically labeled with radioactive technetium. 

2. The method according to claim 1, wherein the 
blood vessel is a vein. 

3. The method according to claim 1, wherein the 
amount of said non-radioactive composition is present 
in an amount to sufficiently reduce the ""Tc in the 
form of pertechnetate which is subsequently adminis- 
tered. 

4. The method according to claim 1, wherein said 

radioactive technetium is administered 10 to 60 minutes 

after said non-radioactive composition. 

• • • • • 
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